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I, JONATHAN A. GREEN, HEREBY DECLARE AS FOLLOWS: 

1. I am a co-inventor of the subject matter disclosed and claimed in the above-referenced 
patent application. 

2. I am currently employed by The University of Missouri as an Assistant Professor. I hold a 
PhD. in Biochemistry from the University of Missouri. I have been conducting research in the area 
of biochemistry and reproductive biology since 1991 . 

3. I understand that the Patent and Trademark Office Examiner in charge of assessing the 
patentability of the referenced patent application has rejected the claims as not being supported by 
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adequate information in the specification to show that pregnancy associated antigens (PAGs) are 
present early in pregnancy and absent about two months post-partum. 

4. Therefore, I am providing the present Declaration to submit further data that demonstrates 
the isolation and use of monoclonal antibodies that detect PAGs disclosed in the above-referenced 
patent application. The data presented below demonstrates that the specification teaches those of 
ordinary skill in reproductive biology how to make and use PAGs that are present early in 
pregnancy and absent about two months post-partum without undue experimentation. 

5. Preparation of proteins for immunizations: Two stages of placental tissue were used to 
produce monoclonal antibodies specific for PAGs. The earliest stage consisted of secretory 
proteins from an explant culture of pools of day 24-34 trophoblast. The other source of protein 
was obtained from explant culture of cotyledons from - day 80 pregnant cows collected from a 
local slaughterhouse. PAGs were enriched from each tissue source by affinity purification with 
the aspartic proteinase inhibitor, pepstatin A as described below. 

Whole trophoblast (d 24-34) or cotyledons (d 80) were gently separated from the uterine 
caruncles and the rest of the extra-embryonic membranes as cleanly as possible. The tissues were 
cut into ~2 mm 3 pieces, washed three times in Dulbecco's Modified Eagle's medium (DMEM) 
containing penicillin (100 U/ml), streptomycin (100 ng/ml) and fungizone (0.5ug/ml) and 
cultured in the same medium at 37°C in 5% C02:95% air for 12 h. After the incubation, the 
tissue and medium were separated by centrifugation and the supernatant was stored at -20°C until 
used. Proteins within the conditioned medium were thawed, then precipitated by sequential 
addition of (NrLOzSCU to 20%, 40%, and 75% saturation. The pellets were resuspended, dialyzed 
against 20 mM Tris, pH 8.0, and the presence of imraunoreactive PAG was deterrnined by 
irnmunoblorting with a rabbit anti-oPAG-1 antiserum raised against recombinant oPAG-1 
produced in bacteria (unpublished results). The 40-75% fraction contained the most PAG. 

The 40-75% fraction was dialled extensively against 20 mM Tris pH 7.0, 150 roM 
NaCl, 1 mM EDTA, 0.02% (w/v) sodium azide, 20 uM PMSF, 1 mM 2-mercaptoethanol. 
Insoluble material was cleared by centrifugation and the supernatant was applied to a column 
containing 100 ml of beaded pepstatin-A agarose (4% cross-linked, Sigma, St Louis, MO) 
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equilibrated in the same buffer. The column was washed with 10 column volumes of loading 
buffer, then washed with an additional 10 column volumes of 20 mM Tris pH 7.0, 1 M NaCl, 1% 
Triton X-100, 1 mM EDTA, 0.02% (w/v) sodium azide, 20 yM PMSF, 1 mM 2- 
roercaptoethanol. Proteins bound to the column were eluted by increasing the pH of the buffer in 
a stepwise fashion (pH 8.0, pH 9.5 and pH 10.5). Elution fractions were collected and analyzed 
by dot blot to identify those fractions containing immunoreactive PAG. Those fractions from 
each stepwise elution that contained PAG were pooled and the concentration of PAG in the 
collected fractions was determined by Bradford assay. 

Cotyledonary extracts from dl50 pregnancies were purified by pepstatin as described 
above for the production of anti-PAG polyclonal antiserum to be used as the detection reagent in 
the sandwich ELISA. 

6. Polyclonal antibody production: Polyclonal antibodies were produced in rabbits by 
immunization of rabbits with PAG purified by pepstatin from day 150 pregnant cotyledons. 
Briefly, pooled fractions eluted from the column (0.25 mg) were mixed with 0.5 ml of Freund's 
complete adjuvant, and injected s.c. at multiple sites along the back of a New Zealand White 
rabbit (Harlow, E., and Lane, D. (1988). Antibodies: A laboratory manual). The rabbit was 
boosted with antigen at 4- to 5-wk intervals with 0.1 mg of the PAG-enriched fractions in 
Freund's incomplete adjuvant. Blood was collected from the central ear vein 12-14 days after 
each booster injection and allowed to clot at 4°C overnight, and the serum was stored at -20°C. 
All procedures were carried out with the approval of the University of Missouri Animal Care and 
Use Committee (protocol #1292). 

7. Hybridoma production and screening: For monoclonal antibody production, two mice 
were immunized with PAG-enriched fractions (75p.g per mouse) from both the day 24-34 and the 
day 80 isolations by mixing the preparations (85% from the day 80 material and 15% from the 
day 24-34 material). The mice were boosted 4 weeks later with 42 ug PAG per mouse. 
TiterMax® adjuvant (TiterMax, Inc., Norcross, GA) was used for both the immunization and the 
booster injection. The production of the hybridomas was adapted from standard protocols (De St. 
Groth, S. F„ and Scheidegger, D. (1980). Production of monoclonal antibodies: Strategy and 
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tactics. J Immunol Methods 35, 1-21). Mouse myeloma cells were fused with the murine spleen 
cells in PEG, then plated on macrophage-seeded 96-well culture plates in HAT-HL-1 medium 
(Sigma, St Louis, MO; Bio-Whittaker, Walkersville, MD). Preliminary ELISAs (direct and a 
double antibody sandwich) were run after 10 days in culture, hi the sandwich ELISA a 96-well 
plate (CoStar, Corning, NY) was coated with a sheep anti-mouse (Jackson JmmunoResearch, 
West Grove, PA ) orienting trap, and then the hybridoma culture medium was added. In the 
direct ELISA, the plate was coated with the antigen first. The same PAG mixture that was used 
to immunize the mice was used as antigen in both assays. After two rounds of selection 132 
positives were left: 57 of these were positive in both assays, 61 were positive only in the 
sandwich method, 14 in the direct method only. All positives were tested for cross-reactivity 
with BSA, bovine endometrial extracts, non-pregnant heifer serum and cathepsin D to rule out 
false positives. Five lines that exhibited reactivity toward these proteins were not characterized 
further. A total of 127 positive colonies remained. Finally, the 127 positives were tested for 
reactivity against the day 24-34 PAG only. Fifty of the 127 positives exhibited the greatest 
reactivity toward the d 24-34 PAG. Ten of these were selected for further study. Lines were 
obtained by limited dilution, expanded, and frozen. Three of the lines (L4, A6, J2) grew well in 
culture and were used as the basis for the assay. 

8. IgG production and isolation: Large scale production of IgG was achieved by thawing 
frozen hybridoma cell stocks, growing them in the presence of mouse macrophage, and collecting 
medium from expanded cultures (Harlow and Lane, 1988). Concentrated medium was 
concentrated by Ultrafiltration and dialyzed against 1.5 M NaCl, 100 mM glycine, pH 9.5 and 
loaded onto a protein A-Sepharose (Pierce) column, equilibrated in the same buffer, by using a 
BioLogic FPLC (Bio-Rad, Hercules, CA). The column was washed with five volumes of loading 
buffer and bound immimoglobulin was eluted with 100 mM sodium citrate, pH 3.0. 
Immunoglobulin present in the eluted fractions was quantified by Bradford assay with rabbit IgG 
(Sigma) as the standard. Polyclonal immunoglobulins in rabbit serum were isolated in the same 
manner as for the immunoglobulins secreted by the hybridomas. 
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9, Indirect sandwich ELISA for detection of PAG in heifer and cow serum: Serum was 
collected from heifers and cows at tbe time of standing estms, on day 15 after insemination, daily 
from days 22 to 28 post-AI, and weekly throughout the remainder of pregnancy and for several 
weeks after parturitiorL The samples analyzed in this study were only from those animals (n«42) 
that maintained a pregnancy and successfully delivered a live calf. 

An ELISA was used employing a mixture of monoclonal antibodies (L4, J2, A6) to trap 
PAG in the wells of a 96-well ELISA plate. An anti-PAG polyclonal antiserum raised in rabbits 
was used to bind to the immobilized PAG and the complex was detected by using an alkaline 
phosphatases-conjugated anti-rabbit antibody. The trapped monoclonal antibodies were oriented 
in the wells by the use of lfxg of sheep anti-mouse Fc (Jackson ImmunoResearch, West Grove, 
PA) that had been incubated in the wells in the presence of 0.1 M sodium bicarbonate, pH 9.5 
overnight at 4C. The anti-mouse antibody was removed by washing the plates 3 times with 0.15 
M NaCl, 0.05% Tween-20 with a 96-well plate washer (ELx405, BioTek, Winooski, VT). The 
wells were filled with blocking solution (2% ovine serum albumin, 1% nonfat dry milk) and 
incubated at RT for 1 hour. The blocking solution was removed and 100 uL of a monoclonal 
mixture (500 ng/mL each of monoclonals A3, J2, L4, diluted in TBST) was added to each well 
and incubated at RT for 1 hour. The antibody solution was removed, the wells were washed and 
50 \xL of TBST was added to each well to keep them moist. Next, 100 uL of pregnant bovine 
serum or serially diluted PAG standards (in non-pregnant heifer serum) were added to duplicate 
wells. Non-pregnant heifer serum alone was included as a blank. The plates were incubated O/N 
at 4C The following day, the plates were washed and 1 00 uL of a 20 ug/ml anti-PAG polyclonal 
IgG was added to each well and incubated at RT for 1 hour. The plate was washed and 100 uL of 
AP-conjugated goat anti-rabbit IgG (Jackson ImmunoResearch, West Grove, PA), diluted 
1:2000, was added to the wells and incubated at RT for 20-30 minutes. The plate was washed 
and 100 uL of 1 mg/ml PNPP (Sigma, St. Louis, MO) was added to each well. An EL808 plate 
reader (Bio-Tek) was used to measure the absorbance at 405 nm in the wells. 

10. Expression profiles ofL4, A6 and J2 antibodies: The results of the ELISA are shown in 
the four graphs in Exhibit 1. The "error bars" are the standard deviation of the average PAG 
concentrations at each stage. The graphs showing post-partum values are based on 39 of the 42 
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animals as post-partum sera was not available for 3 of the animals. In the assay, the criterion for 
designating an animal pregnant was 1 ng/ml. In the assay, nearly all the animals had PAG 
concentrations below this value by 6 weeks post-partum. Only two animals had PAG values 
above the threshold by week six. One did not fall below the threshold until post-partum week 10 
and the other never had PAG immunoreactivity in the assay below 3.4 ng/ml, even in blood 
samples taken prior to AI and at early stages of pregnancy (e.g. day 14). These animals were 
indicated to be outliers and non-indicative of typical cows. 

The Ln PAG v. week post-partum plot was calculated from all post-partum samples 
except the "high-background"' animal, which was excluded as this animal's samples deviated 
from linearity in the PP week 7 and 8 values. The plot illustrates that PAG values fall below the 
lug/ml threshold by week 6 post partum in the assay. Based on the line equation, it also 
indicates that the half-life of those PAG in maternal serum recognized by the L4 5 A6 and J2 
raonoclonals is 4.3 days. This half-life is considerably shorter than that reported by others using 
bovine PAG-1 PJA (e.g., Kiracofe et al., 1993, JAnim Sci 71:2199-2205; Melo de Sousa et al., 
2002, Theriogenology 8706:1-12). In these reports, PAG-1 half-life was reported to vary from 
8.4 to 10.1 days. Based on these results, it was clear that the PAGs detected by these antibodies 
were absent at approximately two-months after pregnancy in all but a statistically insignificant 
number of outlier cows. I 



1 1 . Confirmation of PAGs detected by L4, A6 and J2 antibodies: Studies arj^cjsr^yjaejng 
carried out to identify the PAGs Tecognig edby jhe L4, A6 and J2 antibodies. MALDI-TOF was 
p^rformeTon purified proteins from two separate placenta extracts (obtained from cotyledons of a 
16 in. crown-rump fetus and an 18 cm crown-rump fetus) to identify the PAGs bound by the A6 



monoclonal, each purification attempt lead to the isolation of two distinct proteins (~52kDa and 
~75kDa). The mass spectrometry analysis revealed matches for bovine PAG4, PAG6, PAG7 and 
PAG 16, indicating that these PAGs are targets of the A6 monoclonal. 

For the L4 monoclonal, results from the first purification (16 in. crown-rump fetus) 
revealed matches with PAG20. The second purification (18 cm crown-rump fetus), revealed 
matches with PAG20 and PAG6. These results were not as robust as those obtained from the A6 
purification. The first purification only matched 5 of 26 peptides submitted for analysis. The 
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second purification only matche d 8 of 57 peptides sub mitted (5 bit PAG20, 5 hit PAG6; 2 of the 
peptides were in common with PAG6 and PAG20). An.stt^rnpj^jirbe}made to improve the 
results by deglycosylating the proteins_to_a greater extent andresubmitting them for analysis. 
However, the fact that PAG20 came up in the two separate purification attempts indicates that it 
is a target ofIA 

12. The result of the foregoing studies demonstrate that PAGs 4, 6,7, 16 and 20 are absent 
about two-months post-partum and that antibodies for these PAGs may be used in assays for the 
detection of pregnant bovine animals. Based on the results, it is my opinion that a person of 
ordinary skill in the field of reproductive biology would be able to generate similar results using 
the teaching in the specification. The results further demonstrate that one of skill in the art as of 
the filing date of the patent application would have been able to, without undue experimentation, 
detect pregnancy in a bovine animal using the method of claim 1 of the above-reference patent 
application. Specifically, the descriptions in the patent application enable a person of ordinary 
skill in reproductive biology to, without more than routine experimentation, (a) obtain a sample 
from a bovine animal, (b) contact the sample with an antibody that binds immunologically to at 
least one pregnancy associated antigen (PAG), wherein the PAG is present in early pregnancy 
and absent at about two months post-partum, and (c) detect the PAG bound to the antibody, 
where the presence of the PAG in the sample indicates that the animal is pregnant. 

13. I hereby declare that all statements made herein of my knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Jonathan A. Green 
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PAG in maternal sera during early 
pregnancy 
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PAG Serum profiles In cattle, to week 33 post-AI 
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PAG in maternal serum Pre- and postpartum 


600- 
500 ■ 
400 
300 
ZOO ' 
100 
0 


R+-H+ 


) 


} 


\ 





-8 -7 -6 -6 -4 -3 -2 -1 Calving 1 2 3 4 S 8 7 8 



Weeks Pro- «id Postpartum 




Weeks Postpartum 



